Little is known about the impact of personality disorder (PD) on the health of people living in the community. The authors set out to examine the association between PD and general health, using a cross-sectional survey of a representative community sample in London, UK. A total of 1,698 adults aged 16 years or over from 1,075 randomly selected households were recruited and interviewed face-to-face by trained interviewers. Using multivariable logistic regression, the authors examined the cross-sectional association between PD screen status, as assessed by the Standardised Assessment of Personality-Abbreviated Scale (SAPAS), and self-rated health, adjusting for demographic and health covariates. Of the participants, 14.5% screened positively for PD. A greater proportion of those scoring positively for PD reported poor self-rated health, compared to screen negative participants (41.3% versus 15.0%). This association was reduced, but remained significant, after adjustment for potential confounders (unadjusted odds ratio (OR) = 3.99, 95% CI [2. 93, 5.42]; fully adjusted OR = 1.53, 95% CI [1.02, 2.29]. Of note, subthreshold symptoms of PD were significantly associated with poor self-rated health (unadjusted OR per unit SAPAS score increment = 1.53, 95% CI [1.40, 1.67]; fully adjusted OR =
Participants were community residents in randomly selected households located within the boroughs of Southwark and Lambeth in South East London, all of whom were recruited for the South East London Community Health study (SELCOH), a community survey of psychiatric and physical morbidity of adults in the general population. A detailed description of the aims, design, and methods of the SELCOH is available in an open access publication by Hatch et al. (2011) . See Figure 1 for a flow diagram of participant selection. Trained interviewers conducted face-to-face interviews with participants, using a computer-assisted survey questionnaire.
MEASURES
Outcome of Interest-Self-Rated Health. Self-rated health is a measure of subjective health status and an important indicator of general health (Singh-Manoux et al., 2006) . Prospective community-based studies across the world have shown a strong association between self-rated health and mortality even after adjustment for key covariates such as functional status, depression, and comorbidity (DeSalvo, Bloser, Reynolds, He, & Muntner, 2006) . In this study, self-rated health was assessed in interview by the question: "How is your health in general? Would you say your health is Excellent, Very good, Good, Fair, or Poor?" For this analysis, self-rated health data were coded into a binary outcome variable with two levels: (1) excellent/very good/good and (2) fair/poor. For ease of reading, these are hereafter referred to in this paper as "good" and "poor" self-rated health, respectively.
Exposure of Interest-Personality Disorder Screen Status.
The Standardised Assessment of Personality-Abbreviated Scale (SAPAS) is a rapid screen for PD, which demonstrates good psychometric properties (Moran et al., 2003) and excellent clinical utility (Bukh, Bock, Vinberg, Gether, & Kessing, 2010; Germans, Van Heck, & Hodiamont, 2012; Gorwood et al., 2010) . The SA-PAS consists of eight questions, corresponding to a descriptive statement about the person. The full text of the questions can be found in the original SAPAS validation study by Moran et al. (2003) . Each question on the SAPAS is scored 0 (No) or 1 (Yes), and the scores on the eight items are added together to produce a total score. In clinical populations, a score of 3 or more has a positive predictive value of .89 at identifying the presence of PD, with a sensitivity of 0.94 and a specificity of 0.85 (Moran et al., 2003) . To determine those at high risk for PD in this study, we used a cut-point of 4, which has a slightly better positive predictive value where the prevalence in the population is assumed to be lower, an assumption that befits a community population.
Sociodemographic Variables. Age was recoded into a categorical variable as follows: 16 to 24 years, 25 to 34 years, 35 to 44 years, 45 to 54 years, 55 to 64 years, and 65 years and over. Occupational class was measured by current occupation categorized according to the Registrar General's classification (Office of Population Censuses and Surveys, 1980) into six categories: professional (I), managerial/technical (II), skilled nonmanual (III-NM), skilled manual (III-M), semiskilled (IV) and unskilled (V). For this analysis, occupational class was collapsed into three categories: (a) nonmanual, (b) manual, and (c) no current occupation. The latter category was added to represent those without a current occupation needed to categorize participants in a social class group (approximately 44% of the sample). Self-reported ethnicity was indicated as one of the following groups: White British, Black Caribbean, Black African, Indian, Pakistani, Bangladeshi, or Other. South Asian (i.e., Indian, Pakistani, and Bangladeshi) and Other ethnic groups were collapsed to improve distribution.
Body Mass Index (BMI).
Participants had their height and body weight measured at the time of the interview, and these anthropometric measures were used to calculate their BMI. BMI is defined as the individual's body weight in kilograms divided by the square of his or her height in meters. BMI data were recoded into four categories: underweight (BMI < 18.5), normal (18.5 ≤ BMI ≤ 24.9), overweight (25.0 ≤ BMI ≤ 29.9), and obese (BMI ≥ 30).
Exercise. Participants were dichotomized with regard to exercise behavior according to their "yes" or "no" response to the following question: "In the last four weeks, outside of work, have you taken part in any sports or vigorous activities or done any exercises, things like jogging, bike riding, brisk walking, swimming, gym work-out, football, yoga, dancing, climbing or other?" Alcohol Use. Hazardous alcohol use was measured with the Alcohol Use Disorders Identification Test (AUDIT; Babor, Higgins-Biddle, Saunders, & Monteiro, 2001) developed by the World Health Organization (WHO). The measure comprises 10 questions relating to alcohol consumption, symptoms of alcohol dependence, and problems related to alcohol abuse within the past 12 months. Each item is scored 0-4 with a summed overall score ranging from 0-40. An AUDIT score of 8 or more was used to define hazardous alcohol use (Reinert & Allen, 2002) .
Smoking. Smoking behavior was assessed by asking participants whether they had ever smoked, how old they were when they started to smoke regularly, and whether they were a current smoker. Based on their responses, individuals were placed in one of the following four categories-never smoked, ex-smoker, current smoker, or sporadic smoker (for those who report they had never smoked regularly).
Drug Use. Illicit drug use in the past year was included in the analysis as a dichotomous variable, based on participants' "yes" or "no" response to questions asking whether they had taken the following substances in the previous year: cannabis, amphetamines, cocaine, ecstasy, LSD, tranquilizers, crack, and heroin.
Common Mental Disorder. Common mental disorder was assessed with the Revised Clinical Interview Schedule (CIS-R), a structured interview that asks about the following 14 symptom domains (using skips to allow asymptomatic individuals to answer a minimum of 28 questions): fatigue, sleep problems, irritability, worry, depression, depressive ideas, anxiety, obsessions, subjective memory and concentration, somatic symptoms, compulsions, phobias, physical health worries, and panic. The total scores on the CIS-R were dichotomized so that scores ≥12 delineated a mixed depression-anxiety state at a lower threshold than syndromes of major depression and anxiety disorder, but where clinical intervention would be appropriate (Lewis, Pelosi, Araya, & Dunn, 1992) .
Long-Standing Illness. Participants were asked the following question: "Do you have any long-standing illness, disability or infirmity-meaning anything that has troubled you over a period of time or that is likely to affect you over a period of time?" Further to this question, participants were asked to specify their long-standing illness or illnesses, as many as they deemed relevant, within a given list of conditions-asthma, chronic bronchitis, other chest trouble, depression, diabetes, stomach or digestive problems, liver problems, rheumatic disorder of arthritis, heart trouble, depression or other nervous illness, high blood pressure, stroke, migraine, back trouble, epilepsy or fits, gynecological problem, irritable bowel syndrome, cancer, and "other"(illness or condition). This information was used to give further description to the illnesses experienced by participants, but was not included in our regression model.
STATISTICAL ANALYSIS
All analyses were completed in STATA 11 (Stata Corporation, 2008) . For the multivariable analyses, we only included data from participants who had complete data on both SAPAS and self-rated health status (n = 1,662). We used survey commands (svy) for estimates of prevalence and associations where appropriate to generate robust standard errors. The reader should refer to Hatch et al. (2011) for further details of the weighting procedure.
We calculated the numbers of subjects overall in the good self-rated health sample and the poor self-rated health sample, respectively, as well as the unweighted frequencies and weighted percentages (within these two groups) with 95% confidence intervals across each of the other measured variables.
We carried out a multivariable logistic regression to estimate odds ratios for the association between self-rated health status and PD screen status, adjusting for potential confounding/explanatory variables. We present crude and adjusted odds ratios with 95% confidence intervals derived from logistic regression models. The first logistic regression model included only PD screen status as an explanatory variable and health status as the outcome variable. All subsequent models included sociodemographic variables. Variables that are considered to be associated with health status on a priori grounds (smoking, BMI and exercise status, hazardous to dependent drinking, drug use, common mental disorder, and long-standing illness) were entered sequentially into a series of regression models in order to examine independence of associations. The final model included all the covariates. We carried out two sensitivity analyses to examine the effect of a unit increase in SAPAS score on the odds of reporting poor health: (a) by replacing the dichotomous exposure (PD screen positive vs. PD screen negative status) in the regression model with SAPAS score, and (b) by excluding data from those screening positively for PD and repeating the regression using SAPAS score.
Finally, we calculated unweighted frequencies and weighted percentages (with 95% confidence intervals) of specific long-standing illnesses reported in our sample, stratified by SAPAS PD screen status.
RESULTS

SAMPLE
In the SELCOH study, from 2008 to 2010, contact was established with 2,070 households out of 3,600 selected addresses. The remaining 1,530 households consisted of 359 unusable (i.e., not residential, not private households, or vacant) addresses, 957 addresses that were approached but no contact was made with household members, 31 duplicates, 16 households already used in a pilot study, and 76 addresses where contact was made with a household A total of 241 participants (14.5%) screened positively for PD, at a cutpoint score of 4 or more on the SAPAS. Table 1 shows the demographic and health characteristics of the sample by PD screen status. PD screen negative and screen positive groups were broadly similar in age and sex distributions, as well as ethnicity. A greater proportion of those in the PD screen positive group were not working (62.2% vs. 42.3% of the screen positive group). Fewer people in the screen positive group (40.3%) had exercised in the last month compared to those in the screen negative sample (55.0%), and a greater proportion of the PD screen positive group were current smokers (33.6% vs. 21.7%). PD screen status was not related to BMI or alcohol status. However, a greater proportion of those screening positively for PD had a long-standing illness or disability (64.6% vs. 40.8%), and also common mental disorder (58.1% vs. 17.9%). In terms of self-rated health, a Table 4 presents unweighted frequencies and weighted percentages (with 95% confidence intervals) of specific long-standing illnesses reported by study participants, stratified by their PD screen status. A greater proportion of people in the screen positive sample reported the following specific illnesses: depression (19.5% vs. 4.7%), asthma (14.7% vs. 7.6%), other chest problems (4.6% vs. 1.1%), rheumatism/arthritis (16.7% vs. 9.1%), migraines (8.1% vs. 2.4%), back problems (14.5% vs. 6.2%), and "other illness" (31.9% vs. 18.3%). Moreover, a greater proportion of people in the screen positive sample reported three or more illnesses; this was the case both when depression was excluded (19.9% vs. 8.9%) and when depression was included (22.9% vs. 9.9%).
DISCUSSION
MAIN FINDINGS
In this representative sample of 1,662 randomly selected London residents, approximately one in seven participants screened positively for PD. Those screening positively for PD were significantly more likely to report poor general health, compared to those screening negatively for PD. This association remained significant after adjustment for a range of covariates and was also observed for those with subthreshold levels of PD symptoms. A greater proportion of those screening positively for PD reported the following specific longstanding illnesses: depression, asthma, other chest problems, rheumatism or arthritis, migraines, back problems, and "other illnesses." We also found that a greater proportion of this sample reported three or more illnesses. For some illnesses, such as chronic bronchitis, liver problems, stroke, and seizures, the number of reporting participants was too small to allow meaningful comparison between the two groups.
STRENGTHS AND LIMITATIONS
The study used a large, representative sample drawn from an urban community setting and took into account a wide range of covariates, including sociodemographic variables, lifestyle and health behavior factors, and presence of common mental disorder and physical conditions. In addition, the sensitivity analyses revealed the significant effect of minor degrees of personality dysfunction on health.
The findings need to be considered in the light of certain limitations. First, the 51.9% household participation rate in the SELCOH study means there is likely to be participation bias, so prevalence estimates need to be interpreted with caution, particularly because those with the most severe mental disorders are least likely to participate in community studies (Knudsen, Hotopf, Skogen, Øverland, & Mykletun, 2010) . Despite this, the household participation rate and the 71.9% participation rate among eligible house-hold members, taken together, were relatively high given the level of deprivation in the area.
Second, we used a brief screen for PD and arguably a more detailed assessment of personality would have allowed us to examine the association more carefully. Against this, the brevity of the screen considerably reduced respondent burden and thus helped to ensure completeness of personality data (obtained on 98% of participants).
Third, we acknowledge the potential for overreporting bias of personality dysfunction among those with active psychiatric illness (Zimmerman, 1994) , although self-reports are considered by some authors as concurrently reliable and valid during acute psychiatric illness (Costa, Bagby, Herbst, & McCrae, 2005) .
Fourth, the study was carried out in two neighboring boroughs in South East London, and the generalizability of our findings to other communities is uncertain. Finally, the cross-sectional study design limits our ability to make causal inferences or go beyond a theoretical discussion about PD as a determinant of health.
PREVIOUS WORK
To our knowledge, ours is the first study to examine the association between PD and general health in a representative community sample. A number of studies have previously demonstrated a link between PD and various specific health conditions; however, these studies have been limited by their use of clinical or age-specific samples (thus limiting generalizability of findings), or only looked at one health condition. In the Collaborative Longitudinal Personality Disorders Study (CLPS), patients with major depressive disorder and co-occurring PD had significantly more impairment in emotional role limitations, social functioning, and general health perceptions than patients with major depressive disorder and no PD (Skodol, Grilo, et al., 2005) . In a study of middle-aged residents in St. Louis, disordered personality predicted worse physical functioning, role limitations, fatigue and pain, even when current health problems and the presence of depression were controlled (Powers & Oltmanns, 2012) . In a study of more than 8,000 community-dwelling adults in Great Britain, Moran et al. (2007) found that those at risk for PD were at greater risk for cardiovascular disease, even after adjusting for smoking, alcohol, and other potential confounders (Moran et al., 2007) . However, this study did not examine general health and neither did it examine the impact of subthreshold symptoms of PD.
Of note, we found that subthreshold personality disturbance has an important bearing on health-a finding that agrees with other work showing that subthreshold personality disturbance (measured as one criterion less than the DSM-IV threshold for personality disorders) is associated with significant handicap (Yang, Coid, & Tyrer, 2010) . In a similar vein, Zimmerman, Chelminski, Young, Dalrymple, and Martinez (2012) have reported that among psychiatric outpatients, the presence of one feature of borderline PD alone predicts greater comorbidity, functional impairment, and service use.
POSSIBLE MECHANISMS
A number of mechanisms are likely to underlie the detected association between PD screen status and poor self-reported health. First, personality dysfunction often co-occurs with mental illness such as depression, which in turn predicts poor health (Reiner, 2002) . It is therefore possible that the relationship between PD and poor health is mediated by concurrent mental illness. The attenuation of the size of the odds ratio when common mental disorder was added to the regression model provides some support for this explanation.
Second, our findings indicate that people with personality dysfunction are also more likely to have a number of long-standing conditions, ranging from depression to back problems (Table 4) . Third, the presence of PD may affect the treatment and prognosis of concurrent medical illness (Frankenburg & Zanarini, 2006) . For example, patients with PD and a chronic condition such as diabetes mellitus or end-stage renal disease have been found to behave in a more disordered manner in relation to their illness and may have greater difficulty complying with treatment (Pollock-BarZiv & Davis, 2005; Wuerth, Finkelstein, & Finkelstein, 2005) .
Fourth, personality dysfunction may predispose to a poorer relationship with health care services and this in turn may lead to adverse health outcomes. In primary care, PD is associated with frequent and unplanned attendance to general practice, but with fewer referrals to secondary care (Moran, Jenkins, Tylee, Blizard, & Mann, 2000; Moran, Rendu, Jenkins, Tylee, & Mann, 2001 ). In mental health settings, patients with PD, compared to those without PD, receive greater polypharmacy, which is itself associated with inherent health risks (Bender et al., 2001; Crawford et al., 2011) . Fifth, the perception of health may be influenced by personality factors, regardless of the presence of medical problems (Barsky, Cleary, & Klerman, 1992; Goodwin & Engstrom, 2002) . Finally, given the cross-sectional nature of these data, it is possible that the direction of causality is reversed and that poor health leads to personality dysfunction.
IMPLICATIONS
We conclude that in the general population, people at risk for PD are at significantly increased risk for poor general health. At a population level, this finding highlights the public health impact of PD, as well as the importance of assessing personality dysfunction at all points of health care service delivery. For mental health practitioners, our findings further emphasize the importance of assessing general health in addition to mental health in those presenting to services. Future research needs to tease out the mechanism underlying the association between PD and health status. Elucidating this mechanism will help us to better understand the dramatically reduced life expectancy of individuals with PD (Fok et al., 2012) .
